36
) 23 is composed of 36 items, and responses to 5 items are used to produce a mental health (MH) score. An additional 9 items that produce the vitality, social functioning, and role-emotional domains are used to produce the mental composite summary (MCS) score. The scoring algorithm used to produce the MH and MCS scores cannot be manually performed in the clinic. 23 Thus, the use of the MH and MCS scores, as a tool to guide treatment for patients with lumbar degenerative disorders in the clinic, is limited.
The purpose of this study is to determine if patient responses to the EQ-5D anxiety/depression domain can be used as a tool to guide treatment. The other purpose of this study is to determine if a simpler method that uses the 14 items used to calculate the MH or MCS scores from SF-36 can be developed that in turn be used to guide treatment.
Methods

Samples
Patients from a single-center, multisurgeon, tertiary spine clinic who were registered in the National Neurosurgery Quality and Outcomes Database (N 2 QOD) 2, 14, 15 and had undergone lumbar fusion with complete baseline and 12-month follow-up data by October 2014 were identified. As part of the N 2 QOD registry, the EQ-5D-3 level, 8 ODI, 9,10 back-pain scores (range 0-10), and leg-pain scores (range 0-10) 13 were determined prior to surgery and at 3 and 12 months after surgery. In addition, SF-36 23 was administered at the same time points.
Statistical analysis
All statistical analyses were carried out using SPSS (version 21; IBM). Stepwise forward linear regression was conducted to predict the 1-year ODI scores using the EQ-5D anxiety/depression domain and the responses to the 14 questions that produce the MCS. The responses to the 14 items were unweighted and scored from 1 (best) to 5 (worst). To control for confounders, other known predictors such as indication for surgery, educational level, American Society of Anesthesiologists class, workers' compensation, insurance, and symptom duration were included in the model.
results
Descriptive Statistics
Complete baseline and 12-month data were available for 312 (88%) of 353 eligible patients. The mean age was 58.5 ± 15.2 years, 175 (56%) patients were women, and 52 (17%) patients were smokers. Based on the review of their medical records, 38 (12%) patients had a medical history of anxiety (Table 1) . The distribution of the responses to the EQ-5D anxiety/depression domain was statistically significantly different between the patients who had a medical history of anxiety and those who did not. In addition, patients who had a medical history of anxiety had a lower SF-36 score in both the MH domain and MCS score compared with those who did not have a medical history of anxiety.
Fifty-eight patients (18%) had a history of depression ( Table 2 ). The distribution of responses to the EQ-5D anxiety/depression domain was statistically and significantly different between the patients who had a medical history of depression and those who did not. Patients who had a medical history of depression had lower SF-36 MH and SF-36 MCS scores compared with those who did not.
linear regression analysis
After controlling for other factors, the item in the SF-36 that asks "Have you felt downhearted and depressed?" is the strongest predictor of the 1-year ODI score (r 2 = 0.191; p = 0.000) and 1-year EQ-5D (r 2 = 0.205; p = 0.000). Other significant predictors were smoking status and principal spine diagnosis. The use of a regression model other than linear regression did not improve the predictive value of the model. Neither the EQ-5D anxiety/depression domain nor medical histories of anxiety or depression were predictors of 1-year outcomes. The results of the multivariate regression analysis are presented in Table 3 . 
analysis of Variance
The 1-year ODI scores stratified by the responses to the baseline EQ-5D anxiety/depression domain are summarized in Table 4 and show that patients who chose the statement "I am not anxious or depressed" had better (i.e., lower) 1-year ODI scores compared with those who chose "I am moderately anxious or depressed," who in turn had better scores than those who chose "I am extremely anxious or depressed." Similarly, patients who at baseline responded with "All the time" to the SF-36 item "Have you felt downhearted and depressed?" had worse 1-year ODI scores compared with those who responded "Most of the time" and "Some of the time." The best 1-year ODI scores were seen in patients who responded "None of the time" or "A little of the time" (Table 5 ).
Discussion
Several studies have shown that patients with anxiety and/or depression may have poorer outcomes after lowback surgery compared with those who do not. 1, 16, 17, 19, 20, 22 It would greatly benefit patients and physicians alike if a screening tool that can be easily administered and scored was available to identify patients at risk for a poor outcome. Unfortunately, psychological tests are rarely administered to patients who present at a spine clinic. This may be due to several factors. Most spine specialists are not familiar with the administration and interpretation of these instruments; they may be wary of the patient's perception that they are being psychologically profiled. Also, the instruments cannot be readily scored without a complex algorithm. If a simple screening tool was available to screen patients for subclinical depression or anxiety, and if additional counseling or cognitive therapy can be provided prior to surgery, patient outcomes may be improved.
The current study shows that the patient's response to the SF-36 item "Have you felt downhearted and depressed?" is the strongest predictor of ODI scores at 1 year after surgery, accounting for 20% of its variability. The patient's responses to this one question can be easily interpreted by the clinician and help guide treatment decisions. Clinicians may offer psychological support preoperatively to patients who are at risk for poorer outcomes after lumbar spine surgery based on their responses to this question. This single question has also been found to be a strong, nonspecific predictor of affective or anxiety disorders and depression. 4, 24 It has also been found to be predictive of medical care usage 18 and mortality in patients with endstage renal disease. 21 Although one may expect that responses to the anxiety/ depression domain of the EQ-5D or a diagnosis of anxiety or depression to be stronger predictors of 1-year ODI scores, these factors were not strong predictors. This may be due to the number of responses available for each of these factors: 2 responses (yes or no) for the diagnosis of anxiety or depression, and 3 responses for the EQ-5D anxiety/depression domain. Larger sample sizes may be The second strongest independent predictor of 1-year ODI scores is the patient's smoking status. This is not a new finding and has been established to be predictive of poor outcomes after lumbar fusion surgery. Although poorer outcomes in smokers are associated with the high risk of nonunion, 5, 7 poorer outcomes persist even with improved fusion rates.
11 Similar to subclinical anxiety or depression, smoking status also has the potential to be modified with behavioral and cognitive therapy. In the current study, the only other statistically significant independent predictor of the 1-year ODI scores is the principal diagnosis, a factor that cannot be modified prior to surgery but can be addressed with surgery.
conclusions
The patient's response to the SF-36 item "Have you felt downhearted and depressed?" accounts for 20% of the variability in 1-year ODI and EQ-5D scores and can be used by clinicians to help screen for anxiety or depression in patients prior to lumbar fusion surgery. Clinicians may use this information as part of the shared decision-making process or offer psychological support to these patients preoperatively in order to improve treatment outcomes. It is important to recognize that no single data point is likely to optimize patient selection. However, any incremental advantage would be beneficial. references sive that were paid directly to a database company. Dr 
